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FOREWORD 

This paper on legal and institutional implications of providing financial incentives to 
encourage the development of solar technologies was prepared by the Solar Energy 
Research Institute (SERI) to fulfill, in part, SERI's solar -information dissemination 
function. This paper is part of the Market Development Branch Law Program, which is in 
tum part of the overall program of the Technology Commercialization Division. 

This is the fourth of eight 1978 Summer Law Intern Papers sponsored by the SERI Law 
Program. The other seven address (1) the impact of the antitrust laws on the commer
cialization of solar heating and cooling, (2) licensing arrangements and the development 
of the solar energy industry, (3) problems in the administration of state solar legislation, 
(4) legal considerations in the development and implementation of biomass energy 
technologies, (5) state approaches to solar energy incentives, (6) land-use barriers and 
incentives to the use of solar energy, and (7) utility rates and service polices as potential 
barriers to the market penetration of decentralized solar technologies. These eight 
studies are meant to raise and discuss the primary legal issues that are, or will be, 
generated by ~he commercialization of solar technologies. 

The author of this paper, Richard, Hyatt, was a student at the University of Denver Law 
School while, he was participating in the 1978 Sum mer Law Intern Program. He is 
currently a third-year law student at the Denver Law School. 

Approved for: 
SOLAR ENERGY RESEARCH INSTITUTE 

~~~~--~~~~~'~~~) 
J, M. Veigel 
Assistant Director 
Technology Commercialization Division 
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Branch Chief 
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SUMMARY 

The rapid depletion of nonrenewable sources of energy and the dangerous implications of 
reliance on foreign sources of energy are causing us to look increasingly toward the sun 
for ·a contribution to our energy requirements. 

The legal basis to provide financial incentives is found in the enumerated powers of the 
Constitution for the exercise of federal authority, the police and tax powers for the 
exercise of state authority, and state delegated powers for the exercise of local 
authority. These powers are limited by the federal and state constitutions, and the scope 
of delegated authority. 

The major types of financial incentives are tax incentives, including income tax deduc
tions and credits, accelerated depreciation allowances, tax-exempt bonds, and reduction 
in property and sales taxes; loan incentives, including low interest loans, government 
guaranteed and insured loans, and elimination of statutory and secondary market 
constraints; and government transfer incentives, including grants in aid from all levels of 
government. 

Other incentives that will indirectly affect the financing and availability of solar energy 
technologies include eliminating or reducing financial incentives benefiting competitive 
energy sources, government action to insure the operation of solar energy equipment, 
government-sponsored education, research, and development programs, government 
demonstration and procurement programs, and placing priority ori rapid passage of solar 
energy legislation dealing with financial incentives. 

In most cases, a financial incentives program constituting one or more of these incen
tives will probably not confront any major, unique, legal or institutional impediments. 
The minor impediments that do exist can usually be eliminated by preventive legislation. 

iii 
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SECTION 1.0 

INTRODUCTION 

The United States, like all highly mechanized societies, is highly dependent on abundant 
sources of energy, as was made obvious by the quadrupling of the price of petroleum by 
the Organization of Petroleum Exporting Countries in the fall of 1973 Ul. Most of our 
energy is provided by fossil fuels: oil, coal, and natural gas [2]. Oil and coal are also 
necessary for production of some chemical products., These energy sources are consid-

. ered finite because world supplies of oil, coal, and natural gas are being dissipated much 
faster than new supplies are being formed. If these resources become unavailable or 
exhausted, the transition to new, expensive energy sources could shock our economy 
severely [3]. 

The 1973 oil embargo demonstrated the possibility of energy supplies as a political 
bargaining tool against countries who are dependent on imported sources of energy. In 
1976, the United States imported 45% of its petroleum supplies [4], an extension of great 
political bargaining power to oil-rich countries. Use of conventional forms of energy is 
also a major cause of environmental degradation, including air and water pollution, and 
landscape disruption [5). 

Should the United States reappraise its energy needs and sources, the most feasible plan 
involves conserving and phasing out conventional sources of energy, while developing 
alternate, preferably renewable, sources of energy. Solar energy seems a likely potential 
contributor to meeting the nation's energy needs [6). 

Solar energy-sunlight-is readily available and virtually inexhaustible. It interacts with 
the environment in ways which may be exploited to produce usable power [7]. Solar 
energy includes energy obtained from sunlight concentrated in collectors, energy from 
biomass and wind, ocean thermal energy conversion, energy from central receiving 
towers, energy from sunlight reacting with photovoltaic cells, and energy produced by 
passive technologies. 

All 11~w lechnulogles face cUfflculttes tn acceptance during tne early years of commer
cialization [8). Solar energy is no exception. The government can hasten acceptance by 
offering monetary incentives or incentives aimed at eliminating or reducing legal and 
institutional financial barriers. Policy makers may be concerned about the legal and 
institUtional implications of providing commercialization incentives to industries with 
which they are not familiar. The purposes of this report are: to identify incentives 
which policy makers could enact to encourage the development of solar energy technolo
gies, and to discuss possible legal and institutional problems that could thereby arise. 

Some simplifying assumptions have been made. First, it is assumed that all solar energy 
technologies have high initial costs. While this is true for most solar energy technolo
gies, some passive and biomass facilities have reasonable initial costs. It is also assumed 
that it is possible to differentiate types of solar energy technologies by definition. 
Finally, it is assumed that policy makers will differentiate the types of -solar energy 
technologies in legislation, making clear the types of systems eligible for the incentives. 

Terms in the report such as "solar energy facilities," "solar energy technologies," "solar 
energy systems," and "solar energy equipment" include all the forms of producing solar 
energy. The phrase "conventional energy sources" refers to energy produced by oil, 
natural gas, coal, and hy<kovower fucili ties. 

1 
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SECTION 2.0 

FINANCIAL INCENTIVES BENEFITING MANUFACTURERS AND 
PURCHASERS OF CAPITAL INTENSIVE SOLAR ENERGY EQUIPMENT 

2.1 PRELIMINARY CONSIDERATIONS 

If federal, state, and local governments intend to offer financial incentives calculated to 
benefit the solar energy industry, their actions must have a legal basis. This section 
reviews the sources of authority available to the three levels of government to induce 
rapid commercialization of solar energy technologies, and the corresponding limitations 
on that authority. 

2.1.1 Souree of Federal Authority 

The source of authority for federal actions are the enumerated powers delegated to the 
Federal Government by the Constitution (9]. The three major powers that affect the 
extension of financial benefits to the solar industry are: the power to regulate interstate , 
commerce [10], the power to tax [11], and the power to spend [12]. 

The Constitution gives Congress the authority to enact all laws that are "necessary and 
proper" to regulate the flow of interstate commerce [13]. "(TJhe determinative test of 
the exercise of power by the Congress under the Commerce Clause is simply whether the 
activity sought to be regulated is 'commerce which concerns more states than one' and 
has a real and substantial relation to the national interest" [141. The courts have given 
Congress the primary responsibility for determining which activities have sufficient 
influence on interstate commerce to be subject to federal regulation (15]. 

Solar energy can affect interstate commerce in at least three different ways: (1) 
component parts of solar energy facilities or the facilities themselves will travel among 
the states [16]; (2) solar energy may affect the availability and price of energy nation
wide [17]; and (3) proliferated use of solar energy will help to achieve other socially 
desirable federal objectives, such as conservation of conventionru sources of energy, 
decreased reliance on foreign sources of energy, and pollution control [18]. The fact that 
many solar energy facilities will be small in scale will.not result in exemption from 
federal control as long as the combined effect of these individual operations could have a 
significant influence on interstate commerce [19]. 

The classic test for determining which laws are necessary and proper was given by 
Justice Marshall in McCulloch v. Maryland [20]. "Let the end be legitimate, let it be 
within the scope of the Constitution, and all means which are appropriate, which are 
plainly adapted to that end, which are not prohibited, but consist with the letter and 
spirit of the Constitution, are constitutional" [21]. As long as federal actions are 
reasonably related to regulating the flow of interstate commerce and the actions do not 
violate constitutional restrictions, the necessary and proper clause will be satisfied. This 
gives Congress a great deal of discretion in determining the means with which to 
effectuate national goals. Financial incentives to accelerate solar commericalization 
seem an appropriate means of furthering the national goal of energy conservation. 

Congress has the power to "lay and collect" taxes and excises "to pay the Debts and 
provide for the common Defense and general Welfare of the United Statesii [22). Like 

3 
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the commerce power, this power is plenary and can be used to achieve social welfare 
objectives [23]. Tax incentives favoring the use of solar energy could be justified under 
all three of these constitutional purposes. A tax that raises a significant amount of 
money could be construed as a means to raise revenue to pay the debts of the United 
States despite the fact that it was enacted to benefit the solar energy industry. A tax 
encouraging domestic use of solar energy could result in increased availability of 
conventional energy sources in wartime, thus becoming a tax providing for the common 
defense. General welfare could encompass most reasons for converting to solar energy, 
especially since the courts will usually accept legislative determination of what consti
tutes general welfare. "The discretion belongs to Congress, unless the cho~ce is clearly 
wrong, a display of arbitrary power, not an exercise of judgment" [241. Today, the 
general welfare clause is read to forbid the use of the taxing power for the exclusive 
benefit of a particular group [25]. Recent cases also suggest that the courts will accept 
congressional characterization of legislation as a tax, as long as it produces at least some 
revenue and does not contain provisions extraneous to any tax needs [26]. 

The spending power has been identified as an implicit grant of authority necessarily 
arising out of the taxing power, but which is also an independent source of authority, 
distinct from the taxing power [27]. Nevertheless, this power is subject to the require
ments of using the funds collected for paying the debts and providing for the common 
defense and general welfare. These requirements could also be satisifed as long as the 
statute spends for solar energy. The major difference between the spending and taxing 
powers is that the spending power can be used to enact provisions that are extraneous to 
tax needs [28]. The spending power thus seems a likely source of constitutional authority 
for solar legislation. 

2.1.2 Limitatons on Federal Authority 

Limitations on the powers of the Federal Government are also found in the Constitution 
[29]. The major limitations to providing financial incentives benefiting the development 
ot" solar energy are found in the Hill of .H.ights, especially the due process clause and the 
clause forbidding governmental taking without just compensation, both in the .Fifth 
Amendment l30J. 

The due process clause requires that federaJ statutes and regulations "have a reasonable 
relation to a proper legislative purpose, and [be] neither arbitrary nor discriminatory" 
[31]. A financial incentives program for the solar energy industry could be subject to 
challenge on these grounds. To avoid such a challenge, policy makers should clearly show 
a substantial relationship between the particular financial incentives enacted and 
increased utilization of solar energy [32]. A set of procedural safeguards should be 
implemented to insure· public participation and provide against unreasonable administra
tive regulations [33]. Statutes and regulations should be written in such a manner that a 
person of ordinary intelligence would have fair notice of forbidden conduct [341. 
Regulatory measures cannot contain suspect classifications based on race, alienage, or 
sex and cannot contain classifications that violate fundamental constitutional rights 
[35]. Classifications must be reasonably related to a proper governmental objective 
[36]. Since the development of solar energy seems to be a proper governmental objec
tive, a reasonable classification in federal legislation favoring those people employing 
solar energy facilities, should survive the due process challenge. 

Federal legislation benefiting the solar energy industry and extensively interfering with 
private property interests may be challenged as a taking of private property without just 
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compensation. People who own the capital equipment and raw materials being used to 
manufacture conventional forms of energy might argue that financial incentives given to 
the solar energy industry sufficiently reduce the demand for their product to constitute a 
taking. They would seek compensation to cover the value of their lost profits. "The 
takings clause is ordinarily not offended by regulation of uses, even though the regulation 
may severely or even drastically effect the value of the land or real property" [37]. As 
long as some lower-valued reasonable uses are left to the property owner, no taking 
occurs [38]. 

Solar energy incentives probably will not be subject to the takings clause. While an 
effective financial incentives program will regulate the use of solar energy sufficiently 
to reduce the demand for conventional sources of energy, conven.tional sources of energy 
will still retain a large part of the market. Legislation could constitute a taking because 
the distinction between regulation and a taking of property has not been developed into a 
clear formula. Three important factors are: (1) the extent of the loss to the private 
individual resulting from federal intervention; (2) whether the public gain exceeds the 
loss to the private individual; and (3) the extent of the private loss beyond the activity 
that the government sought to control [39]. Since the taking issue has not been raised 
and litigated in the area of solar energy, these factors should be kept in mind when 
financial incentives legislation is being fashioned. 

2.1.3 Sources of State Authority 

Those powers not delegated to the Federal Government are reserved by the Constitution 
to the states. They are the police power [ 40] and the taxing power [ 41]. 

The police power is the inherent authority of a state government to enact laws and 
regulations that promote public health, safety, and welfare [42]. In the past, the police 
power has been used to justify implementation of pollution control regulations [ 43], 
development of natural resources [44], preservation of exhaustible natural resources [45], 
and providing heating and cooling in private as well as public buildings [ 46]. These are a 
few of the reasons commonly advocated for promoting the development of solar energy 
technologies [47]. The police power must be used for public purposes, not for encourag
ing or restraining interests that are exclusively private [ 48]. The police power is not 
restricted to the regulation of a certain group of activities, but changes with the needs 
of society [49]. Expanded use of solar energy today could promote the public health, 
safety, and welfare [50]. -

The taxing power is primarily limited to raising revenue, a power indispensable to the 
existence of any government [51]. Like the police power, it is a grant of power implied 
from the Constitution [52]. A state can tax only for public purposes; a tax can be levied 
only if it will promote the general well-being of a society [53]. Well-being on the state 
level and general welfare on the federal level are the same; differences arise only in the 
scope and forms of taxation allowed [54]. Courts will usually acquiesce to the legislative 
determination as to what constitutes a valid public purpose unless the decision is 
arbitrary or clearly erroneous [55]. Since energy conservation is regarded as promoting 
the welfare of society, state solar tax measures seem justified. The distinction between 
the police power and the taxing power is that the police power is exercised for regulatory 
purposes, while the taxing power is exercised primarily to raise revenue [56]. Even 
though the powers are distinct, they can and should be used concurrently to effect valid 
ends (e.g., energy conservation through solar legislation) of a state government [57]. 

5 
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2.1.4 Limitations on State Authority 

A state cannot exercise its authority in areas preempted by the exercise of federal 
enumerated powers or in any way that thwarts the effectiveness of valid federal 
regulations [58]. Solar energy has characteristics that make it subject to federal 
regulation [59]. If the Federal Government acts pursuant to its enumerated powers and 
chooses to override state regulation, it can do so under the supremacy clause of the 
Constitution [60]. "[TJhe government of the Union, though limited in its powers, is 
supreme within its sphere of action" [61]. So far, the Federal Government has chosen not 
to preempt much state legislation favoring the solar energy industry. Concurrent 
regulatory measures have been allowed, with the federal and state governments both 
passing legislation directed toward developing solar energy technologies [62]. 

States are constitutionally mandated not to pass laws which impair the obligations of 
contract [63]. There are a large number of contracts that could be made less profitable 
in the conventional energy industry and related industries, if an effective financial 
incentives program were enacted to aid the solar energy industry. Financial incentives 
could increase solar energy's share of the total energy market, causing the demand, 
prices, and profits of conventional. energy sources to fall. Wholesale buyers of conven
tional forms of energy, who have entered long-term supply contracts with set prices and 
quantities for goods delivered, are one group that could be affected by the price 
reduction. If this were the type of situation contemplated by the Constitution, however, 
"all governmental action affecting the profitability of private concerns would violate the 
contracts clause because it would change relative values and make those enterprises, the 
prospects of which were diminshed by the legislation, somewhat less likely to keep their 
bargains" [641. Obviously, the courts have not chosen to read the contracts clause 
limitation so broadly. The interpretation adopted by the courts is to read the clause as 
forbidding governmental rearrangement of the rights and responsibilities of two parties 
to an existing contract [65]. The "diminshed profitability and therefore diminshed ability 
to keep up obligations" [66] argument is not within the scope of the contract clause 
prohibition, and therefore, the contract clause should not be a real barrier to solar 
incentives legislation. 

Another group that might argue state violation of the contracts clause is public utility 
companies who have acquired franchises, binding contracts from the state in which they 
are operating [67]. The existence of a franchise agreement does not preclude state 
regulations that confer benefits on a competing energy industry, unless the franchise 
contains express provisions that competitive energy facilities will not be allowed to 
operate [68]. Most jurisdictions do not allow such exclusive franchises. Those that do, 
however, will probably not be altering the obligations of the franchise by providing 
financial incentives favoring the solar energy industry. This is because provisions 
protecting against competition in the same services will probably not be violated by 
encouraging solar energy technologies [69]. For example, a franchise protecting a gas 
energy public utility from competition in gas energy will probably not preclude solar 
energy service because a gas energy public utility and a solar energy public utility are 
not the same service [70]. This argument will probably be successful unless the franchise 
prevents all energy suppliers from competing with the public utility. When possible, the 
courts will avoid this interpretation of the provisions in a franchise [71]. 

It should also be kept in mind that legislation which conflicts with the constitution is not 
valid. The contracts clause "must be construed in harmony with the policy power" and 
the taxing power of the states [72]. The contracts clause may have to be balanced 
against the police power and taxing power if they conflict. State actions that benefit the 
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well-being of a state and result in incidental government alterations of the rights and 
obligations of certain contracts, may be allowed by the Constitution [73]. As a result, 
state action that benefits the solar industry may be allowed even when the franchise 
given to a public utility excludes competition from other energy suppliers, so long as the 
benefits from employing solar energy facilities outweigh the detriments of altering a 
provision of the franchise. 

The best way to avoid challenges by public utilities to state regulation benefiting the 
solar energy industry is to keep such potential problem areas in mind when constructing 
or renewing franchise agreements. One should also seek to disclaim any intent to create 
an exclusive franchise which prevents widespread use of solar energy technologies. 

Through the Fourteenth Amendment, most of the limitations on federal authority found 
in the Bill of Rights have been extended to the states [74]. ·State authority is also limited 
by restrictions found in the constitutions of the various states [75]. Solar policy makers 
in each state should be aware of the possibility of these restrictions and attempt to 
identify and avoid them. 

2.1.5 Sources of Loeal Authority 

A local government can exercise only those powers delegated to it by the state [76]. The 
delegation must be express [77], clearly made [78], or implied from the necessity of 
carrying out governmental policies [79]. The delegation may be made by constitutional 
provisions [80], statute [81], or charter [82]. Both the police power [83] and the taxing 
power [84] of the state can be delegated to local governments. Often the delegation will 
convey to the local governments some discretion in carrying out the authority (85]. 
Local governments are agents of the state and act on behalf of the state. This means 
that local governments can potentially wield most of the powers reserved to the state, 
thereby benefiting the solar energy industry. 

2.1.6 Limitations on Loeal Authority 

Since most local government authority is derived from the state legislature, the local 
government cannot exercise powers delegated to it by the legislature when the legisla
ture itself does not possess the authority [86]. Therefore, local governments are limited 
by the same restrictions that state governments face, including the federal and state 
constitutions [87]. Local governments are also restricted by the boundaries of the grant 
of power itself and must exercise the delegated authority in strict conformity with the 
grant [88]. Local incentives for solar commericalization may therefore be suspect as 
being beyond the powers gran.ted to the local government by the state. 

2.1.7 Summary 

The powers available to the three levels of government permit financial incentives 
favoring the development of solar energy technologies. Each level of government retains 
some form of the taxing power and a grant of authority to pursue socially desirable 
public objectives. Utilization of solar energy can be interpreted as being in the realm of 
public purposes. The major limitations to employing financial incentives can be elimi
nated by preventive legislation, careful construction of laws and regulations, and 
selection of incentives that are not overly burdensome on the private market. 
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2.2 TAX INCENTIVES 

Tax incentives are ordinarily an exercise of the taxing power, although if the regulatory 
aspects of the tax incentive are extensive, the commerce power or the police power may 
be relied upon by the enacting level of government. 

2.2.1 Income Tax Deductiom; 

Income tax deductions may be enacted on the federal level and in states that have· 
income taxes [89], allowing a taxpayer to deduct a statutorily specified percentage of the 
cost of a solar energy facility from his adjusted gross income in the year that the facility 
was purchased [90]. The impact of this incentive will depend on the income of the 
individual or business acquiring the solar energy equipment [91]. Taxpayers in higher 
income brackets wiUusually be the only individuals to accrue tax savings [92]. 

There are a number of ways that tax deductions could stimulate the solar energy 
industry. The federal or state governments could permit an annual income tax deduction 
for a fixed percentage of the mortgage costs for a solar energy facility [93]; allow an 
income tax deduction on a fixed percent of the initial costs for a solar energy facility 
[941; oi' permit corporations producing solar energy facilities to deduct items such as 
operating expenses, overhead, depreciation, and research and development expenditures 
from corporate income taxes [95]. Income tax deductions will result in increased sales of 
solar energy facilities by decreasing the costs of the facilities to consumers, or decreas
ing the costs of building the facilities to producers [96]. 

One of the greatest advantages of using tax deductions as an incentive is that the 
administration costs are relatively low. Administration of the tax deduction would be 
through existing institutions: the Internal Revenue Service or corresponding state agency 
[97]. 

Extending income tax deductions to consumers and producers of solar energy facilities 
should not present any major legal impediments. Similar incentives have be~n ~xtended 
to encourage development of other energy technologies [98]. The existence of incentives 
to other industries does not preclude legal challenges to income tax deductions favoring 
the solar energy industry, but their presence indicates that under the proper circum
stances, tax deductions will be allowed. 

An American Bar Foundation study has identified a number of limitations to a program of 
tax deductions, which might significantly reduce its effectiveness in encouraging solar 
energy technologies [99]. A tax deduction: (1) normally is limited to business or income 
producing property, (2) can only be used by taxpayers who itemize their deductions, 3) 
will only be permitted in states that allow itemized deductions, Ann (4) will only h~n~fit 
taxpayers with greater amounts of taxable income [100]. The study recommends that a 
program of income tax deductions not be adopted. 

A number of bills allowing income tax deductions have been introduced [101] or enacted 
[1 02] on the state or federal level. The problem of favoring middle and high income 
groups is the major barrier to this form of financial incentive [103]. 
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2.2.2 Income Tax Credits 

Income tax credits can also be used on the federal level and in those states that have 
income taxes. This incentive allows a taxpayer to reduce his actual tax liability by a 
specified percentage of the cost of a solar energy facility, up to a maximum amount 
[104]. Income tax credits could also be extended to corporate income taxes [105]. Unlike 
the tax deduction, the amount of the tax credit does not depend on the income level of 
the taxpayer [106]. Nevertheless, for practical purposes, middle and upper income groups 
will probably be the only taxpayers with sufficient tax liabilities to take full advantage 
of the tax credit [1 07]. 

There are a number of ways that a tax credit could be fashioned to stimulate the 
development of solar energy technologies. For example, the Federal Government or a 
state government could allow a taxpayer to reduce his annual tax liability by a fixed 
percentage of the mortgage costs of a solar energy facility [108], or an income tax credit 
could reduce tax liability by a fixed percentage of initial costs [109]. 

The effectiveness of tax credits can be increased by three methods. First, the percent
age and maximum amounts permitted for the income tax credit could be increased 
[110]. Second, if all of the tax credits cannot be used to decrease tax liability in one 
year, the remaining credit can be applied to future income tax liability [111]. Third, if 
all of the tax credit cannot be used to decrease tax liability in one year, the taxpayer 
may receive the difference in the form of payment from the government [1121. It should 
be noted that the second and third options would allow lower income groups to realize 
the full impact of a tax credit, assuming that with the second option, all lower income 
taxpayers will have sufficient tax liability over their lifetimes to use up the tax credit 
allowance. 

As with the tax deduction incentive, adoption of an income tax credit should result in 
increased sales of solar energy facilities by decreasing the costs of the facilities to 
consumers [113]. 

In the business sector, the income tax credit is called an investment tax credit. 
Investment tax credits could be used to stimulate use of solar energy in the business 
sector by allowing tax credit for either a percentage of the initial cost or a percentage 
of the annual mortgage costs of a solar energy facility [1141. This incentive should 
increase sales of solar energy facilities to commercial consumers by decreasing the costs 
of the facilities [115]. Investment tax credits could also be extended to manufacturers of 
solar energy facilities [116]. A credit could be permitted on research and development 
[117], or on depreciable equipment and machinery [118]. This incentive should reduce 
manufacturing costs and cause the price of solar facilities to fall [119]. Income tax 
credits would also be administered through the Internal Revenue Service and would 
require an amendment to the Internal Revenue Code [120]. The existi'ng administrative 
mechanism would lower the cost of the incentive to the government. 

Existing laws allow income tax credits for some commercial equipment but not for 
building investments or active energy generating equipment found in a building [121]. A 
company that installs a solar energy facility in a building owned by someone else and 
then sells the energy produced to the owners of the building, may be eligible for a tax 
credit under existing laws [122]. Income tax credits have been used in the past as 
incentives for the development of other sources of energy [123]. This precedent provides 
a basis to defend the legal viability of extending similar incentives to solar energy. 
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The number of income tax credit proposals and enactments has far exceeded those for 
income tax deductions, probably because the credits benefit more taxpayers. A number 
of studies indicate that the low cost and market penetration ability of income tax credits 
make them potentially effective incentives [1241. A number of states are considering or 
have passed legislation permitting income tax credits [125]. Provisions for tax credits 
have been included in the Energy Tax Act of 1978 (ETA), one of a series of acts which 
together have been referred to as the National Energy Act [126]. The ETA of 1978 
provides a residential energy credit against one's personal income taxes for renewable 
energy source expenditures, provided that the expenditures are related to the taxpayer's 
principal residence, and that residence is located within the United States. These 
expenditures include material and labor costs properly allocable to the on-site prepara
tion, assembly or installation of solar energy equipment. 

The incentive structure allows for a 30% income tax credit for the first $2,000 spent for 
solar equipment, a 20% income tax credit for the next $8,000 spent, for a maximum 
credit of $2,200 towards systems that cost $10,000 or more. 

There are certain limits to the residential tax credit, the most important of which is that 
the credit is not refundable in the current year, but may be carried over to the succeed
ing taxable year. There may be no carryovers after 31 December 87, and this incentive 
will be phased out completely by 1985. Also, the credit does not apply to swimming pools 
or greenhouses used as energy storage mediums which have primary functions other than 
the function of storage and heating. 

"Renewable Energy Sources," that qualify for the residential income tax credit, are 
defined as property, which, when installed in connection with a dwelling, transmit or 
use: (I) solar energy, or any other form of renewable energy which the Secretary of 
Treasury specifies by regulations, and (2) wind energy for nonbusiness residential 
purposes. These properties must be reasonably expected to remain in operation for at 
least five years. Members of condominiums are allowed to deduct a pro-rata share of 
solar expenditures made for the benefit of the entire complex [127]. 

The ETA provides for additional investment credits to encourage consideration of, or 
conversion from conventional energy sources, and to encourage new solar· energy 
technology. The energy percentage is equal to 10% of the cost of solar energy property, 
and is in addition to the regular 10% investment credit available for qualifying capital 
expenditures. Energy property is defined to include alternative energy property, solar or 
wind energy property, specially defined energy property, and recycling equipment. 
Alternative energy property which qualifies includes equipment for converting alterna
tive substances into synthetic liquids or fuels (biomass). To qualify for the investment 
credit, the energy property must have a useful life of three years or more. Public 
utility-owned property is specifically excluded for the purposes of this investment 
credit. Solar or wind energy property includes any equipment that uses solar or wind 
energy to generate electricity or to heat or cool (or provide hot water for) a structure. 
Any qualifying solar property that has been financed by tax-free development bonds may , 
only take a 5% investment credit rather than the full 10% credit. 

Contrary to the residential energy credit, which is not' refundable, the investment credit 
for solar or wind energy property is refundable. 

A considerable caveat to the solar energy investment credit is that the definition of solar 
equipment does not include passive solar equipment. Only active solar equipment 
qualifies for the 10% investment credit [128]. ' 
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2.2.3 Accelerated Depreciation Allowanees 

The value of depreciation a taxpayer is permitted to take directly affects his income tax 
liability in a given year. This incentive is primarily used by corporations, utilities, people 
in high tax brackets who install solar energy facilities, and manufacturers who produce 
the facilities [129]. These groups would be allowed either to depreciate the capital 
invested in solar equipment or to use a more liberal method of tax deduction for 
depreciation than at present. 

Depreciation incentives can be instituted in a number of ways. For example, a home
owner could be permitted to depreciate the capital he has invested in solar equipment 
over a set period of time [130]. A corporation or utility could be allowed to compute 
depreciation over a shorter period of time than now permitted, or use methods of 
depreciation that allow deduction of capital costs in greater amounts at the beginning of 
the amortization period [131]. Another method would be to allow accelerated depreci
ation on equipment used to manufacture solar energy equipment [132]. The first two 
methods would benefit the development of solar technologies by decreasing the costs of 
the solar energy unit and increasing cash flows by the amount of the excess depreciation 
exempt from taxation [133]. 

Accelerated depreciation, as an income tax incentive, would be administered by the 
Internal Revenue Service and require an amendment to the Internal Revenue Code 
[1341. The costs of administration would be low because it would not require any major 
changes in existing tax systems. 

As with income tax credits and deductions, there do not seem to be any major legal 
impediments to allowing accelerated depreciation deductions from income taxes. In 
fact, an argument can be made that not allowing homeowners the ability to depreciate 
their solar energy facilities violates the equal protection clause of the Fourteenth and 
Fifth Amendments. Institutional owners of conventional forms of energy are allowed to 
depreciate their equipment, but homeowners are not [135]. Homeowners could argue that 
during the present energy crisis, the depre·ciation allowance to institutional owners is a 
classification which is not reasonably related to a proper governmental objective [136]. 
The governmental classification encourages the use of inherently scarce resources and as 
a result discourages use of the sun, a potentially limitless source of energy. This 
argument would probably not be successful because of the amount of discretion given to 
legislative bodies by the courts [137]. 

Certified pollution control facilities are allowed rapid amortization periods [138]. 
Owners of pollution control facilities can amortize the first 15 years of the normal life 
of the facility in the first 60 months of operation [139]. Accelerated depreciation has 
also been used in the past to promote the expansion of beneficial industries like war
related plants [140]. Many of the reasons used to justify accelerated depreciation for 
these facilities are analogous to the reasons for encouraging the use of solar energy. 
These analogies may be helpful in a court challenge against allowing accelerated 
depreciation for solar energy installations. 

Some states have considered or passed legislation to allow rapid amortization of solar 
energy· facilities [141]. The Federal Government is considering but has not- passed 
legislation using this incentive [142]. 

Accelerated depreciation allowances could be an effective incentive for developing solar 
energy technologies. The major problem with this incentive is its inability to confer 
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direct tax benefits on all levels and types of income groups that might use solar energy 
facilities. Probably the most equitable way to use this incentive would be to allow 
producers of solar energy facilities the option of using accelerated depreciation on the 
capital equipment employed to manufacture the facilities. This would lower the 
operating costs of producing solar energy facilities, making the transition to solar energy 
more cost-effective to all taxpayers. 

2.2.4 Tax-Exempt Bonds 

Issuance of tax-exempt bonds is a means to acquire low-cost funding of solar energy 
facilities for private and public parties [143]. The. most promising uses of this type of 
funding will probably be found on the municipal level of government [1441. Because some 
forms of state and municipal bonds are being exempted from federal income tax, the 
bonds can be sold at a much lower interest rate (145]. The exemption functions as a 
federal subsidy to local financing efforts. 

Whether a specific issue of bonds is eligible for tax-exempt status will usually depend on 
the form of bond being used and the nature of the activity being financed by the proceeds 
of the bond issue [146]. The three major types of bonds, all potentially applicable to 
financing solar energy facilities, are general obligation bonds, revenue bonds, and 
improvement or assessment bonds [147]. Since the analysis for general obligation bonds 
is more germane to government grants, they appear under that heading. 

Revenue bonds are promises of the issuing municipality to pay the principal and interest 
amounts set in the bond, with the revenue obtained from the facility built with the 
proceeds of the bonds [148]. Where revenue will be obtained from rentals under a lease, 
the issuing authority must be able to lease the property and use the lease proceeds from 
the rentals to meet the bond obligations [149]. Where revenues will be obtained from 
tools, rates, or charges on use of the property financed with the proceeds of revenue 
bonds, the issuing authority must have the authority to obtain those revenues [150]. 
Additional security may be obtained if statutes authorize the issuing authority to 
mortgage the facility [151]. 

If proper legislative provisions are enacted, revenue bonds could be used to provide low
cost financing of industrial and residential solar energy facilities. One form of revenue 
bond that could be used to finance solar energy facilities for private business is called an 
industrial development bond [15 2]. The Internal Revenue Code describes an industrial 
revenue bond as a bond where the proceeds are paid to a private business in return for its 
promise to repay [153]. In the past, industrial development bonds were used by munici
palities to encourage expansion- of private industry. The Federal Government restricts 
the use of this low-cost financing mechanism to benefit private industry, and only a small 
number of specific projects are allowed tax-exempt status under industrial revenue bonds 
[1541. 

The Internal Revenue Code provides tax-exempt status to bonds used to finance facilities 
for local furnishing of electric energy or gas [155]. This provision is potentially appli
cable to some solar energy facilities. Air and water pollution control facilities are 
another class of projects where bond financing is exempt from federal taxation [156]. 
Pollution control is one of the many public advantages of converting to solar energy. 
Solar energy facilities are not expressly included in the list of tax-exempt projects, but 
the Internal Revenue Code could be amended to include them. 

12 



5 :::.1,., -----------------------=T:....:.:R:..;....:~2=-=-=69 
-~ ~ 

Without a reviSion in the Internal Revenue Code to allow tax-exempt status for bond 
financing of solar energy facilities, an argument can 'still be made that by the doctrine of 
intergovernmental tax immunities [157] the Federal Government may not tax interest on 
municipal bonds. The thrust of this doctrine is that the federal and state governments 
are not allowed to tax each other's activities. One old Supreme Court opinion considered 
a situation much like the one presented, in which the court upheld the federal tax 
exemption on an issue of municipal bonds [158]. If this holding is sound precedent today, 
it could be used to invalidate the federal government restrictions on income tax 
exemptions for industrial development bonds. Even though the case has not been 
expressly overruled, the recent trend to reduce the scope of the intergovernmental tax 
immunities doctrine might cause the Supreme Court to reach different conclusions today 
[159]. 

In a study for the city of Santa Clara, California, Sharon White has developed some 
possible uses for other forms of revenue bonds [160]. Proceeds from an issue of revenue 
bonds could be used to purchase, install, and maintain publicly owned solar energy 
equipment in private homes or businesses. Revenue to make payments on the bond 
obligations could be obtained by imposing use charges on the equipment. Proceeds from 
an issue of revenue bonds could be used to finance construction of a central solar public 
utility. The municipality could charge a fee for use of the solar-heated water or solar
produced electricity to make the necessary bond payments. This example would parallel 
the traditional use of revenue bonds to finance local public utilities. 

Assessment bonds are promises of the issuing municipality to pay the principal and 
interest amounts set in the bond, using the funds obtained through assessments levied on 
property that receive especial benefits from the construction or improvements that are 
being financed by the bonds [161]. This requires that the issuing entity have the 
constitutional, statutory, or charter authority to assess the benefited property for the 
particular construction or improvements made [162]. Laws will have to be changed in 
jurisdictions that do not have the authority to assess benefited property for installation 
of solar energy facilities [163]. 

Assessment financing requires that the improvement confer both a general benefit on the 
public at large [164], and an especial and local benefit upon the property that is to be 
assessed [165]. Although some jurisdictions have subjective criteria to determine what 
constitutes an especial benefit [166], the majority of jurisdictions define especial 
benefits in terms of the increased value of the assessed property [167]. This distinction 
may become important when a court attempts to determine the validity of an assessment 
by balancing the costs and benefits of the facility that will give rise· to the assessment 
[168]. Subjective criteria could result in underevaluation of the benefits of solar energy 
by those who might favor other energy technologies. The underevaluation could 
eliminate the net benefits required for the assessment financing. Universal adoption of 
the majority view of calculating especial benefits could reduce the effects of this bias. 

There are a variety of ways that assessment bonds could be used for low-cost financing 
of solar energy facilities. The proceeds from an issue of assessment bonds could be used 
to purchase and install solar energy equipment in private homes or commercial buildings 
in localized areas. Bond proceeds could also be used to build a central solar energy plant 
that supplies energy to some of the buildings in a community. In the past, courts have 
allowed issuance of assessment bonds to fund conventional energy-producing plants as 
long as the energy that was produced in a single plant supplied only a portion of the 
energy needs of a community [169]. 
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Sharon White argues that case law supports the conclusion that assessment financing of 
solar energy facilities will not be invalidated because the property being assessed is 
already serviced by a nonsolar energy facility [170]. Her conclusion is derived from 
analogous cases that uphold assessment financing to replace overhead electrical facilities 
with underground facilities, and by other cases "which generally support the installation 
of local facilities as a modernization of the method theretofore employed by the 

' property owner" [171]. 

Tax-exempt bonds are a potential means to provide low-cost funds for construction and 
installation of solar energy facilities. Legislation should be enacted to ensure that solar 
energy facilities are eligible for bond financing and federal tax exemptions on the 
interest accumulated by the bondholder. Traditional use of bonds to finance local public 
utilities would make it an ideal source of funds for some types of solar energy equip
ment. The low financing costs will be geared toward reducing the costs of solar energy 
facilities to consumers and producers, resulting in increased sales of the facilities. 

2.2.5 Property Taxes 

All states [172] are currently buying property taxes on residential and commercial 
property [173]. These taxes are assessed on property or a class of property in a given 
area [17 4], and for the most part are being collected at the local level [175]. 

Property taxes could be used to advance the use of solar energy technologies if purchas
ers of solar energy facilities could be exempted from paying part or all of the property 
taxes on the increased value of the property due to the facility improvement. The 
incentive would increase sales of solar energy equipment by decreasing the costs of the 
equipment to the consumer. The cost savings could be significant, because property 
taxes can contribute as much as 25% to the cost of solar energy facilities [176]. 
Property tax incentives could also be used to encourage solar easements [177]. For 
example, the owner of a solar energy. facility could be exempted from paying taxes on 
the increase in the value of his land due to the recognition of a solar easement over his 
neighbor's property [1 78]. 

Administration costs should be quite low because the property tax incentive could be 
carried out by local departments of revenue already in existence. In most cases, state 
and local revenue codes or delegating legislation would have to be amended to allow for 
property t~x e~emptions. 

The Federal Government is precluded from levying property taxes by constitutional 
mandate [179]. It has been suggested that the Federal Government could ensure property 
tax exemptions on the state and local level by compensating the state or locality for the 
lost tax revenue due to the exemption [180]; by allowing federal income tax credits to 
compensate the individual owner of a solar energy facility for any increase in property 
taxes due to the facility [181]; or by withholding federal subsidies if a state or locality 
fails to enact appropriate property tax exemptions [182]. This sort of action by the 
Federal Government could be subject to challenge on constitutional grounds. A court 
could determine that such federal interaction is sufficient interference with state 
actions to constitute a usurpation of sovereign powers reserved to state governments 
[183], or that the Federal Government is trying to indirectly exercise powers that it is 
forbidden to use directly [184]. If either of these situations are found in court, the 
federal actions may be terminated. Federal reimbursement or tax credit plans could also 
be subject to abuse by tax assessors, assessing solar energy facilities at excessive rates, 
knowing the Federal Government would absorb the loss to the taxpayer [185]. 
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Whether a solar energy facility is even subject to property taxation may depend on how a 
solar facility fits the statutory definition of property in each state [186]. Statutory 
definitions of property subject to taxation usually include words like "structures," 
"fixtures," and "improvements." Some states even tax personal property [187]. Solar 
energy facilities could conceivably fit any one of these categories. If a solar energy 
facility were classified as personal property in a state that levied property taxes only on 
real property, the facility would be exempt from taxation. 

The way property is valued when it is subject to taxation may be an important consider
ation when fashioning tax-exempting legislation. The valuing systems include market 
value, which is often used for private residences; the value of income generated, which is 
often used for commercial property; and present replacement cost [188]. Legislation 
that exempts solar energy equipment from property taxation where property is assessed 
according to income generated, will not be effective [189]. 

The Federal Constitution allows states to establish different tax classifications as long as 
the classifications are reasonable [190]. State and local authorities, however, are also 
limited by their own state constitutions, statutes, and charters [191]. Reasonable 
classifications incorporated in state laws will generally be upheld under equal protection 
challenges [192]. State laws having uniformity clauses which require that similarly 
situated property or similar classes of people be taxed at the same rates, may create a 
problem in some states [193]. The Supreme Court has indicated that it will not overturn 
reasonable classifications in property taxation, despite the existence of uniformity 
clauses, as long as the state has a settled practice of class differentiation [194]. Many 
state courts have chosen not to accept this invitation and have required uniformity in 
property taxation when state constitutions or statutes specify it [195]. To avoid this 
dilemma, it is recommended that policy makers repeal any laws that require uniformity 
in taxation [196]. The Fourteenth Amendment will present abuses in tax classifications • 

Fallout shelters, pollution control facilities, nuclear power plants, union halls, and 
homesteads for disabled veterans are among the items that have received property tax 
exemptions [197]. Some f~rm of -property tax exemption for solar energy facilities has 
been enacted in at least 30 states, making it a widely used financial incentive [198]. A 
National Science Foundation estimates that property tax exemptions could increase the 
predicted use of solar heating and cooling by 38.6% in the year 2000 [199]. 

Property tax exemptions are being used effectively in some states and should be 
encouraged in others to promote the- rapid development of solar energy technologies. 
The legal impediments are far from insurmountable and can usually be eliminated. Since 
property tax structures are regressive, exemptions , for solar energy facilities would 
benefit all income classes equally. The low administration costs of utilizing property tax 
incentives increases their effectiveness. 

2.2.6 Sales and Use Taxes 

A sales tax is a tax levied by a state or local government on the purchase, sale, or gross 
receipts from sale, on a wide range of commodities [200]. A use tax is a tax imposed 
upon property purchased outside the state or otherwise not subject to a sales tax [20 1]. 
The use tax is complementary to the sales tax and is used to equalize the tax burden on 
in-state and out-of-state merchants [202]. This close relationship between the two taxes 
has often resulted in similar treatment in legal analysis • . 
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State constitutions, statutes, and charters usually define who and what are subject to 
sales and use taxes [203]. Policy makers must examine their own sources of authority to 
determine which transaction along the manufacturing, distribution, transportation, 
storage, and sales process will subject a solar facility to sales or use taxes. This 
incentive is directed toward relief from sales or use taxes at any one or more transac
tions. The relief would act to increase sales of solar energy facilities by reducing the 
initial cost to the purchaser. 

Like other tax incentives, administration costs will probably be low because the incentive 
will be carried out by existing tax agencies. Specific exemptions would have to be made 
to existing state tax laws for those transactions, from production to final sale, that are 
to receive the benefits of the incentive. 

As with property taxes, the Federal Government is not allowed to levy sales or use taxes 
[2041. Federal compensation to state and local governments for lost revenue due to the 
exemption, to private individuals for increases in sales and use taxes, or federal with
holding of subsidies to state and local governments for failure to enact sales and use tax 
exemptions, may be subject to constitutional challenge. Federal participation may be 
seen as encroachment on sovereign powers reserved to state governments [205] •· 

Whether solar energy facilities are subject to sales or use taxation may depend on the 
definitions of sales and uses subject to taxation in each jurisdiction and how each 
particular facility is utilized. A solar energy system, installed during the construction of 
a private residence, may be considered building material, a fixture, or supplies which 
may be bought and used by a contractor without a taxable sale being made [206]. Some 
jurisdictions exempt public utilities from sales and use taxes, which may include the raw 
materials used in providing energy sources [207]. These statutes may already forgive 
sales and use taxes for central. solar energy power plants. Some jurisdictions expressly 
include retail sales of energy in sales tax statutes [208], and will require special sales and 
use tax exemptions for solar energy facilities. 

Uniformity clauses in state constitutions and tax statutes may also be applicable to sales 
and use taxes. Many courts have held state uniformity clauses ~pplicRbl~ only to 
property taxes [209]. However, express provisions in uniformity clauses that require 
uniformity in nonproperty taxes, excises, or use and sales taxes may forbid exemption of 
solar energy facilities from sales and use taxes [21 0]. The best way to avoid potential 
uniformity clause limitations is to eliminate state uniformity clauses and rely on 
Fourteenth Amendment equal protection rights to guard against a.huses in tax P-la..ssific8-
tions. 

Sales or use tax exemptions ha~e been enacted in only a few states [211]. Among the 
items that have been exempted from sales taxes and use taxes in the past are sales of 
energy by public utilities [212], sales of motor vehicles [213], and sales of agricultural 
products [2141. The effect of sales and use tax exemptions may depend on the amount of 
the exemption, as well as the tax rate in a jurisdiction, and tax rates vary significantly 
among the various states [215]. Overall, studies indicate that sales and use tax incen
tives would not have as much impact on the development of solar energy technologies as 
some of the other tax incentives [216]. ' 

Removing sales and use taxes from the purchase price of solar energy facilities would 
reduce their initial costs. Sales and use tax exemptions should be combined with other 
monetary incentives to be an effective commercialization device for the solar energy 
industry. Any legal obstacles could probably be eliminated by preventive legislation. 
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The two greatest advantages of this incentive are the low costs of administration and the 
equitable treatment of all income classes. 

2.2. 7 Summary 

Tax incentives have found the most popularity in existing legislation. They are capable 
of being administered under present institutional agencies. Policy makers are familiar 
with these institutional mechan.isms and can manipulate them at comparatively low 
costs. By isolating the problem areas, legislators should be able to modify existing laws 
to eliminate any potential legal impediments to tax incentives. 

2.3 LOAN INCENTIVES 

Governmental involvement in loan incentives generally involves exercise of the federal 
commerce or spending powers, or exercise of the state police or taxing powers. 

2.3.1 Low Interest Loans 

Low interest loans, applicable to both residential and commercial projects, could be 
. provided by all levels of government. This incentive would decrease the long-term .costs 

of financing capital-intensive solar energy equipment [21'7]. 

A low interest loan incentive program could be implemented through existing institutions 
or new agencies [218]. The loans could be provided directly by the government, or the 
government could subsidize loans given by private lending institutions to private 
borrowers [219]. 

Low interest loans could be extended by the Federal Government to commercial 
enterprises interested in purchasing solar energy equipment through the Small Business 

·· Administration (SBA) [220]. The SBA could be authorized to loan low interest funds 
directly to qualifying businesses, or to subsidize the same loan through a private financial 
institution by paying either the private institution or the borrower the difference 
between the market interest rate and the interest rate set for the incentive [221]. 

Another proposed method would permit private lenders to accept loans on homes 
containing solar energy facilities at a subsidized interest rate. The Government National 
Mortgage Association (GNMA) would purchase the loan from the private lender at the 
subsidized rate of interest and either retain the mortgage itself, or resell it to the other 
principal secondary market entitites; the Federal Home Loan Mortgage Corporation 
(FHLMC) or the Federal National Mortgage Association (FNMA) [222]. This program is 
structured after an existing program providing low income housing, commonly referred to 
as the FNMA/GNMA Tandem Plan [223]. The major advantages to this program would be 
that existing agencies would be used to administer the loan, resulting in low administra- · 
tive costs, and the borrower would be doing business with the private institutions, 
avoiding excessive governmental involvement. 

Assuming that the Federal Government decides to exempt interest payments on state and 
local revenue bonds from federal income taxation, as discussed earlier, those funds could 
be used for low interest financing of solar energy facilities. 
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These examples are only a few of the possible programs that could be used to extend low 
interest loans to encourage the development of solar energy technologies. Most of the 
methods presented could be implemented by existing government agencies that are 
familiar to policy makers and would require low administrative costs. 

Low interest loan programs are usually equitable. Lower income groups traditionally pay 
higher interest rates for borrowed money, but because of their lower tax brackets, do not 
receive as much savings from interest deductions [224]. The incentive can also be 
fashioned to provide low cost loans to private and commercial solar energy facilities 
[225]. 

Potential legal impediments to providing low interest loans seem to be limited to the 
issues developed in the preliminary considerations. Low interest loans have been used in 
the past as incentives to encourage a variety of social welfare objectives. Low interest 
loans have been used to provide educational opportunities to students in institutions of 
higher learning [226], and to provide housing for low income families [227]. An existing 
program which could have applications for solar energy technologies is a project 
administered by the United States Department of Agriculture [228]. The Farmers Home 
Administration provides low interest loans to low and moderate income families that live 
in rural areas for certain conservation measures, which could be applicable to some types 
of passive solar energy systems [229]. Because structural work is not allowed, the 
program excludes active solar energy facilities [230]. The National Energy Conservation 
Policy Act of 1978 includes two provisions,that allow the GNMA to purchase low interest 

. loans for both active and passive solar energy systems [231]. One provision sets up a 
$100 million, five-year revolving fund for the GNMA to purchase loans for both active 
and passive solar energy systems. All families are eligible borrowers for loans not. 
exceeding $8,000. The interest rate would be set between 7% and 12%. Any tax credit 
taken for the same system must be reduced by the amount of the interest subsidy [232]. 
The second provision sets up a $3 billion revolving fund for GNMA to purchase home 
improvement loans for energy conserving measures. Elderly and moderate income 
families are to receive priority for the loans, which are not to exceed $2,500 [2:l:l]. 

A government program of low interest loans to finance purchAses of solRr energy 
facilities will probably not meet any major legal obstacles. Administration costs could 
be kept low if existing federal and private means for providing housing loans and the SBA 
are used to implement the program [234]. The equitable effects of low interest loans 
also make them desirable incentives. It should be noted that government borrowing for 
this purpose will probably not be great enough to signifimmtly distort the capital market 
[235]. Bezdek points out that the low interest loan programs have the potential of 
genernting public support [236]. 

2.3.2 Government Guaranteed Loans And Insured Loans 

The purpose of a loan guarantee or an insured loan program is to place the full faith and 
credit of a governmental entity behind the borrower [237]. This means that the creditor 
can look to the government guarantor for the balance of the loan payments if the 
borrower defaults on the loan. Under an insured loan program, the government collects a 
premium from borrowers when the loan is taken to provide funds to cover lenders for 
defaults [238]. 

Government guaranteed loans and insured loans could be administered. through existing 
agencies which already have some .form of guarantee or insurance program for loans, 
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existing agencies that could be easily modified for such a program, or new agencies 
[239]. Either type of loan program could be extended to residential or industrial 
purchasers of solar energy facilities [240]. 

Government guaranteed loans and insured loans are geared toward reducing lender 
uncertainty by increasing the number of loans that can be made to purchasers of solar 
energy facilities without excessive danger of default [241]. This may lower interest rates 
slightly, and more importantly, may avoid further increases in the interest rates charged 
to finance solar energy facilities [242]. Another advantage from the reduced risks would 
be- that lenders will be more willing to finance a larger amount of the solar energy 
facility, which will lower the down payment (the initial cost) required from a borrower 
[243]. 

Administration costs could be kept at a minimum if existing agencies were used to 
implement guaranteed or insured loan programs [244]. The costs of the entire loan 
guarantee program would depend on the default rate. If the default rate is low, as some 
studies predict, the costs of such a program would probably be lower than most other 
financial incentives [245]. The costs of an insured loan program would be even less than 
the costs of a guaranteed loan program, because premiums collected from borrowers 
would cover all or part of the costs of default. 

Although a guaranteed loan or insured loan program could be developed on any level of 
government, the Federal Government is most suited to offer this incentive. The 
government entity would guarantee or insure all or part of a loan made through a private 
lender to finance the costs of a solar energy facility. Often, ceilings are placed on the 
amount of a loan that is eligible for loan gaurantees or insurance. For solar loans, 
ceilings should be set very high and differentiated for the various types of solar energy 
technologies. For example, loan ceiling s~t for homeowners to purchase active solar 
water heating systems would be much too low for funding a central solar energy power 
plant. 

A government organization that would be an ideal adminstrator for a guaranteed or 
insured loan program for residential buildings would be the Federal Housing Administra
tion (FHA). At present, the FHA has an insurance fund for providing home loans to 
moderate income groups and loans for apartments, cooperatives, nursing homes, and 
group medical practices [246]. FHA loans have been used to provide funding for solar 
energy facilities (247]. The FHA could establish a firm policy of insuring loans to finance 
solar energy facilities. 

The program currently being implemented by the Rural Electrification Administration 
(REA), could also extend guaranteed loans to finance the construction of electric 
generating facilities under cooperative ownership [248]. This program could finance the 
construction of centrally located solar energy plants producing electricity, or could be 
modified to allow for all solar energy utility plants. 

The SBA has the authority to guarantee loans for small businesses meeting their 
qualifications [249]. Although some solar energy companies would qualify for these 
loans, many would not, for such reasons as lack of sufficient collateral or the excessive 
risk of a new operation. More solar energy companies would qualify for the guaranteed 
loans if the SBA were allowed to guarantee all or a higher percentage of the private 
loans, a program under consideration by Congress [250]. The U.S. Department of Energy 
is opposed to this move because it feels small business loans should be based on sound 
financial practices with similar requirements for all businesses [251]. The SBA guaran-
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teed loan program could easily be changed to allow for insured loans. All that would be 
required is for the SBA to collect a premium for estimated defaults and pay for defaults 
out of that fund. 

Other variations could use existing governmental organizations or create new organiza
tions. Most of these proposals would require amendments to federal statutes and 
appropriate regulatory provisions. 

Guaranteed loans and insured loans will benefit all income groups in the residential and 
commercial sectors. As~~Jming low income groups are able to make loan and insurance 
premium payments, they may receive the greatest benefits, since low income groups 
have the most trouble securing loans [252]. 

No major legal impediments appear to exist for governmental support of guaranteed loan 
or insured loan progr11m~ to encourage thP. nP.vP.lopmPnt nf solnr eneirgy teohnolog-ioo. 
There are a number of applicable governmP.nt proe-r~rns that benefit the solar energy 
industry and have not met any significant legal challenges. The Energy Conservation and 
Production Act extends loan guarantees to finance qualifying solar energy facilities 
[253]. The Housing Act of 1968 allows the Department of Housing and Urban Develop
ment to guarantee loans to finance a number of community projects, including some solar 
energy facilities [2541. The FHA has insured some loans that were used to finance solar 
energy equipment [255]. The National Energy Conservation Policy Act amends the 
National Housing Act to include home improvement insurance for additions, alterations, 
or improvements that utilize both active and passive solar energy to reduce the conven
tional energy requirements of that structure [256]. The National Housing Act is also 
amended to make federal loan insurance available for actiVe and passive solar energy 
improvements for multifamily housing projects. Under this provision, 90% of the losses 
to the holder of the loan will be insured by the Federal Government. Premium rates have 
not yet been set [257]. 

Administration and program costs could be quite low if existing government agencies are 
used and defaults are low. Federal funds would not even have to be expended unless a 
project fails. lf lenders are confident that the government will compensate them for 
defaUlts, capital will become available [258]. Depending on the amount of the loan 
payments, all income classes could benefit from this incentive. A program of guaranteed 
loans and insured loans would be more effective if they were used in conjunction with low 
intP.rP.st loRns, 

2.3.3 Secondary Market Constraints 

Secondary market entities purchase a vast number of thP. mortgHge loans made in the 
primary loan market to maintain liquidity in the latter [259]. The two major sP.~ondary 
market t!nlilies, the Federal Home Loan Mortgage Corporation (FHLMC) and the Federal 
National Mortgage Association (FNMA), have viewed this liquidity function as requiring a 
conservative position towards underwriting the risks of unproven technologies [260]. 
Even though no express policy on the treatment of solar energy technologies has been 
issued by FHLMC or FNMA, adminstrators in these org.ani7.Rtions have indicated that 
their policy will probably exclude all or part of a solar energy facility from the value of 
the mortgage, and refuse high loan to value loans on projects whose energy needs are 
supplied by solar energy facilities [261]. This policy will probably continue as long as 
solar energy facilities are in the experimental stage [262]. Primary lending institutions 
may avoid making ~oans to some projects with solar energy facilities, because it would 
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reduce their ability to sell those loans on the secondary market, diminishing their source 
of loanable funds. · 

FHLMC and FNMA are privately owned but heavily regulated· by the Federal Government 
[263]. They "were established and continue to serve as instruments of federal housing 
policy. As such, they feel an obligation to be responsive to Presidential and Congres
sional appeals for their cooperation in advancing public objectives" [264], which could· 
include support of solar energy technologies. Congress and the executive branch should 
appeal to FHLMC and FNMA to make an exception to their traditional conservative 
policy, using their funds to purchase solar energy system loans. Such an appeal could 
benefit all income groups and would have neglible costs. · 

The National Energy Conservation Policy Act includes provisions that authorize GNMA, 
FHLMC, and FNMA to purchase loans for active and passive solar energy facilities. This 
may reduce some of the rigidity that the secondary market entities have expressed 
toward solar technologies [265]. 

Hopefully, governmental influence will be exercised in the secondary market to free 
loanable funds for solar energy facilities that are not available now·. 

' 

2.3.4 Statutory Constraints 

The Home Owners Loan Act of 1933 [266] is an important federal statute, which applies 
to federally chartered savings and loan associations, comprising about 60% of all the 
assets of savings and loans [267]. A savings and lqan association covered by the Act can 
hold loans exceeding $60,000, only up to an amount equaling 20% of the association's 
assets [268]. In some regions, this limitation precludes people from purchasing even 
average-priced solar energy facilities in buildings [269]. Homes, apartments, and 
businesses that desire these loans to purchase solar energy facilities are likely· to exceed 
$60,000 because of the high initial costs of solar energy systems [270]. 

A recent study prepared for the U.S. Department of Energy proposes three possible 
changes to this statute: (1) the Act could be amended to increase the $60,000 limit, (2) 
the Act could be amended to require that only the amount exceeding the $60,000 limit be 
computed in the amount that cannot exceed 20% of an association's assets, and (3) the 
Act could be amended to provide exemptions for buildings using solar energy facilities 
[271]. 

People with homes built under the Department of Housing and Urban Development's solar 
energy demonstration project are eligible for the under $60,000 loans as long as the total 
costs of construction of the project minus the costs of the solar energy system do not 
exceed $60,000 [272]. 

The Homeowners Loan Act also prevents applicable savings and loan associations from 
making loans without first having liens on real property [273]. Where the Act is not 
applicable, state banking charters generally include similar restrictions, which exclude 
many people from receiving these low interest loans if they desire to retrofit their homes 
with solar energy equipment [274]. Interest rates are important to purchasers of solar 
energy facilities because of the high initial costs. 

One WRY to Alleviate this problem with retrofits would be to exempt them from the first 
lien requirement; another way would be to refinance the whole property .and include the 
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solar energy facility in the new loan [275]. Factors such as changes in the rate of 
interest, the amount of the unpaid mortgage, and the cost of the solar energy facility 
will determine the desirability of the second alternative. Savings and loan institutions in 
some states permit open-ended mortgages that allow property owners to borrow back the 
original amount of the loan, after paying off a portion of it [276]. This may be a 
disadvantage to lenders in periods of rising interest rates. Wraparound mortgages may be 
another possibility. This method of financing allows a new loan to be tacked on to the 
existing mortgage. The interest rate is somewhat higher, but the entire mortgage could 
be considered a first lien for purposes of the Act [2771. 

2.3.5 Summary 

Legislation to increase the availability of attractive loan financing for solar energy 
facilltles have not been as popular as tax incentives. As a result, there are numerous 
ways that existing institutions and statutes could be modified to make funding more 
readily available to people desiring solar energy systems. The costs of loan incentive 
programs depend on the particular program heine- considered, but some types of loan 
incentives could provide the lowest cost program with the greatest stimulating effects on 
the solar energy industry. No significant legal impediments forbid the use of loan 
incentives. 

2.4 GOVERNMENT TRANSFER INCENTIVES 

2.4.1 Federal Grants in Aid 

cooperation between the federal and state governments and private organizations will 
probably be important in carrying out policies directed toward the commercialization of 
solar energy. The Federal Government often has funds and research facilities, but lacks 
the ability to effectively implement and enforce solar energy programs because of the 
size and diversity of the regulated industry. State and local governments and private 
organizations can effectively implement and enforce solar energy programs but lack 
necessary funds, research programs, or the impetus to do so because of the influence of 
countervailing economic forces, spillover effects, and unsettled questions of solar 
rights. .Federal grants can compel state or local government or private implementation, 
and enforcement of solar energy commercialization policies [278]. 

A grant is made when the Federal Government transfers money, property, services, or 
anything of value, to a state government, local government, or private recipient in order 
to accomplish an activity with a public purpose [279]. 

A _grant is not a gift, but creates a contractual relationship between the federal grantor 
and the grantee [280]. All grants have stated obligations and restrictions agreed to by 
both parties, which become mutually enforceable provisions of. the grant during the 
period that the grantee uses the funds [281]. 

It is impossible to summarize all of the ways that federal grant programs could subsidize 
the solar energy industry. Grants to owners of buildings for all or part of the cost of 
solar energy facilities would result in increased sales of solar energy facilities, by 
decreasing the initial costs [2821. Similar grants, extended to manufacturers of solar 
energy systems to purchase capital or decrease operating costs, would reduce initial 
costs of the systems [283]. 
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Federal grants could be given to state and local governments to help fund their own tax, 
loan, or grant incentives programs. 

The Federal Government could also use the leverage of the numerous other grants it 
extends to dependent states and localities. The State and Local Fiscal Assistance Act of 
1972, will provide $30.5 billion dollars in revenue-sharing funds to state and local 
governments over a five-year period [2841. Even the so-called "no strings" approach to 
revenue sharing requires that certain conditions be followed by the grantee to retain the 
funds [285]. This type of grant incentive could be utilized by -making some or all federal 
grants conditional on state or local governments, or private organizations enacting and 
implementing their own programs to encourage the commercialization of solar energy 
facilities. · 

Administrative costs of a federal grant program could be significant, depending on the 
extent of the program. A small grant program could be administered· ·by existing 

. institutions, but a large program would require a relatively large administrative mecha
nism to process the greater number of grant applications [286]. 

A grant program may tend to favor middle and upper income groups because lower 
income groups may not have the funds to initiate or complete the usually extensive 
application process [287]. 

One study claims that grant funds can be used most effectively when they are directed at 
specific projects [288]. More specific projects will require the Federal Government to 
place more conditions on how the grantee may use the grant. The recent case of 
National League of Cities v. Usury has identified some of the limitations on federal 
control over state policies and may be applicable to some grant programs [289]. The 
Usury case is an example of Congress exercising its "power so as to force directly upon 
the States its choices as to how essential decisions regarding the conduct of integral 
governmental functions are to be made" [290]. "[Tlhere are limits upon the power of 
Congress to override state sovereignty, even when exercising its otherwise plenary 
powers to tax or to regulate commerce which are conferred by Article I of the Constitu
tion" [291]. The critical questions seem to be: (1) What is the extent of federal 
encroachment on the sovereign powers held exclusively by state governments resulting 
from a grant? and (2) What is the extent of federal interest in insuring that its funds are 
being spent on federally defined social welfare objectives [292]? Probably the best way 
to avoid this challenge is to avoid excessive use of solar conditions on nonsolar energy 
system grants [293]. Justice Blackman, who concurred in the Usury case, characterized 
the decision as a "balancing approach" which "does not outlaw Federal power in areas 
such as environmental protection, where the Federal interest is demonstrably greater and 
where state facility compliance with imposed Federal standards would be essen
tial" [2941. 

Another important consideration that should be kept in mind is that despite the enforce
able obligations created in a grant, there is some uncertainty as to whether the Federal 
Government grantor can require the grantee to "specifically perform" his obligations 
under the grant, or whether only further funding can be terminated in the event of a 
breach in the terms of the grant [295]. This uncertainty might reduce the ability of the 
Federal Government to insure that all the. funds it spends on grants to develop solar 
energy technologies will be used for that purpose. 

There has been some use of federal grant incentives for encouraging the use of solar 
energy facilities. Probably the most popular of these programs has been the Department 
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of Housing and Urban Development's solar equipment demonstration grants [296]. In June 
1977, over $6 million was granted under this program [297]. 

The National Energy Conservation Policy Act contains a number of grant provisions. The 
Act authorizes weatherization grants, which include some passive technologies, to low 
income families. There are $530 million authorized for the grant through fiscal year 
1980, with a maximum grant of $800 for any dwelling unit [298]. Another weatherization 
grant program was established under the FHA for low income families in rural areas. 
Twenty-five million dollars have been appropriated for this program [299]. The Depart
ment of Housing and Urban Development has also been authorized to extend up to $25 
million in grants to help purchase active and passive solar energy system improvements 
for housing projects that were financed by loans made under section 202 of the National 
Housing Act [300]. Over the next three years, schools and hospitals will be eligible for 
grants aggregating up to $900 million, to purchase and install active and passive solar 
energy facilities [30 1]. 

The greatest criticism of grant programs is the high cost of the exclusion of lower 
income classes· from utilizing the incentive. Nevertheless, the general public seems to 
favor grant programs, and the promptness of receiving the proceeds of the grant make it 
a desirable incentive [302]. The only potenti&l major legal impediment is violRtion o.f the 
doctrine of intergovernmental immunity, which can be avoided in most cases by careful 
construction of the grant. 

2.4.2 State and Local Grants in Aid 

A state grant in aid occurs when the state government transfers money, property, 
services, or anything of value, to a local government or private recipient. A local grant 
in aid is a transfer of money, property, services, or anything of value to a subordinate 
local government or private recipient. The ways grants can be used, the advantages and 
the disadvantages, are generally the same as in federal grants. 

One difference is that states are nQt ~ubject to the legAl ~hAllAngA of int'=:'rgovernmental 
immunities, as long as the state government does not en~rof.\ch on the governmental 
powers it has delegated to the local government. 

A funding mechanism that is ideal for use on the local level to provide funds for grant 
purposes, is general obligation bonds. General obligation bonds require that the issuing 
entity pay the principal and interest that becomes due on the bonds [:lO:l]. The security 
for this requirement is a pledge of the full faith and credit of the issuing entity supported 
by its power to tax, raise, and collect sufficient funds to meet its obligations as specified 
in the bond [304]. Payments due on issued bonds can be made from any funds available to 

,., the municipality as long as taxes are levied to subsidize any shortage in funds being used 
for the payments [305]. Two direct limitations may arise on general obligation bonds 
used to finance solar energy facilities. Since local governments obtain most of their 
powers from delegation of state authority, some state~ have expressly limited the 
amount of bonds that can be issued by a municipality [306], or have expressly limited the 
amount of money that can be raised by taxation [307]. The limitation on the amount of 
bond financing of solar energy facilities is clear in the first case. Solar energy facilities 
must compete with other public needs for a 'limited source of funds to be received 
through issuing bonds. States that have this limitation; ·but are interested in encouraging
the use of solar energy, can either repeal the provisions creating the limitation, or make 
special allowances for solar energy facilities. In the second case, if a municipality has a 
dollar limit on its power to tax and requires all the funds it collects to pay for general 
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governmental expenditures, it will not be able to use its taxing power to raise sufficient 
funds to meet the bond payment obligations. Nevertheless, many courts have allowed 
municipalities to circumvent this limitation [308]. 

Because states do not have a great deal of funds to use for this type of program [309], a 
state's grant program will not be as effective as a federal level program. Some grant 
programs have been extended on the state level [310]. The major role of the state in 
federal grant incentive programs is to administer funds provided by the Federal Govern
ment. 

2.4.3 Summary 

Government transfer incentives have generally been limited in scope and directed toward 
technology demonstration. Large-scale programs directed at commercialization of solar 
energy technologies have not yet been attempted [311]. Despite the high costs and less 
equitable effects of grants, people seem to prefer this type of incentive. The potential 
legal impediments are far from insurmountable and can be avoided by careful fashioning 
of a grant program. The maximum benefits will probably be obtained by a grant program 
that is funded by the Federal Government and administered by a state government. 

25 



Ill
 

Il
l 

,-u
 - 1.1 --~ 



$5~1,;-"'-~, ________________________ ___,T""'R-"--_,2~69 
'-·!::::-/ 

SECTION 3.0 
GOVERNMENT ACTION INDmECTLY AFFECTING THE FINANCING AND 

AV AILABITJTY OF SOLAR ENERGY TECHNOLOGIES 

This se.ction deals with governmental financial activities that have significant effects on 
the commercialization of solar energy technologies·, although the influence on the solar 
energy industry may not be as obvious as direct financial incentives to private purchas
ers, manufacturers of solar energy equipment, and private lending institutions. 

3.1 EUMINATING OR REDUCING FINANCIAL INCENTIVES BENEFITING COMPETI
TIVE ENERGY SOURCES 

3.1.1 Effeets of Incentives to Competing Energy Sources 

The commerci8lization of solar energy technologies is significantly affected by govern
ment policy decisions concerning nonsolar energy sources [312]. The U.S. Government 
has traditionally followed a policy of making energy available at relatively low costs. 
This course of action has the advantage of stimulating economic growth and contributing 
to such amenities as heating and cooling of buildings and transportation [313]. 

The low-cost energy policy has been achieved by providing a number of incentives, 
mostly financial, to a number of energy sources. Artificially low prices for favored 
forms of energy will stunt the development of competing sources of energy. Since solar 
energy has not received the financial impetus of other forms of energy, its development 
is not as advanc~d as it would be under a competitive market situtation [314]. 

As nonsolar energy sources become more scarce or less desirable, the development of 
solar energy technologies can be encouraged by eliminating the monetary incentives 
going to nonsolar energy technologies. The remaining sections of this paper will briefly 
identify the monetary incentives that are currently being extended to the major nonsolar 
energy technologies and which could be eliminated or reduced. 

There are no indications of legal impediments to this sort of deregulation, as long· as 
government entities do not impair existing contracts they have entered into, in the 
deregulated industry. The public purpose reasons for enacting financial incentives for 
some conventional energy sources may no longer exist because of the detrimental effects 
they are having on society. If this is true, the Constitution may require deregulation of 
some energy technologies. In most cases, deregulation can be accomplished by amending 
the Internal Revenue Code. 

Total and immediate deregulation of nonsolar energy technologies is not recommended 
because it would create a hardship on a large number of people and severely shock our 
economy; deregulation would be more beneficial if it were carried out over a long period 
of time. · 

3.1.2 Finaneiallncentives to the on Energy Industry 

Oil is, by far, the greatest recipient of financial incentives, accounting for about 54% of 
total governm en LW. t!Ht!rgy ou tll:l.ys [31 G]. 
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Financial incentives to the oil energy industry can be divided into two major categories: 
(1) exploration and production, which includes the search for, recovery, and transporta
tion of crude oil and natural gas (most nonassociated natural gas is produced by oil 
companies) [316]; and (2) refinement and production of the crude oil into petroleum 
products and distribution for sale [317]. 

The major incentive used to stimulate oil production is the percentage aepletion 
allowance [318]. Depletion is the exhaustion of supply of a wasting asset (oil) which 
diminishes the value of the remaining deposit [319]. A percentage of this depletion is 
allowed to be deducted from a company's income tax liability. Government allowance 
for this incentive between 1954 and 1976 has been about $37.5 billion [320]. 

Another significant incentive is intangible drilling expenses [321]. This incentive allows 
an oil company to deduct from income taxes a portion of the expenses used in preparing 
and maintaining drilling sites [322]. Intangible drilling expenses resulted in about $7 
billion of lost revenue from 1953 to 1976 [323]. 

The Emergency Petroleum Allocation Act of 1973 is an incentive nominally directed at 
increased oil exploration and production, and in effect provides an incentive to import 
foreign oil [324]. Under this Act, a two-tier price system was set up for old and new oil 
or stripper oil. Price incentives for stripper oil, incentives for new oil, and disbursement 
subsidies for tankers and pipelines were estimated to be $30 billion from 1921 to 1976 
[325]. 

The only other area where major financial incentive reductions could be made is in 
traditional services, such as maintenance and dredging of harbors and waterways to allow 
for oil transportation. This incentive has cost the government about $4.7 billion in lost 
revenues [326]. 

3.1.3 Finaneial Ineentives to the Gas Industry 

It should be kept in mind that government expenditures for production and transmission 
of synthetic fuels may also benefit natural gas companies [327]. 

The major incentives for the natural gas industry are intangible drilling expenses and 
percentage depletion allowances, which are similar to those enjoyed by the oil industry 
[328]. They cost the government $11 billion in lost revenue and make up 75% of federal 
expenditures to the natural gas industry [329]. 

The only other natural g-as incentive significant enough to RffP.~t thP. ~nlar ~n~rgy 
industry are wellhead price controls. The Natural Gas Act of 1938 will not allow 
interstate gas to be sold at intrastate prices [330]. This Act causes the price of natural 
gas to be held artificially low in some interstate sales. The price difference of all 
interstate sales has resulted in a subsidy of about $3.5 billion to purchasers of natural gas 
between 1960 and 1975 [331]. 

Financial incentives from the Federal Government to the gas industry are estimated at 
$15.1 billion or 12% of energy outlays [332]. The NAturAl G~s Policy Act of 1978 has 
provisions to deregulate the natural gas industry, thereby reducing these incentives [333]. 
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3.1.4 Financial Incentives to the Coal Industry 

About 66% of United States mined coal resources have been used by utilities to generate 
electricity and about 32% have been used by industry [334]. The two major incentives 
offered by the Federal Government have been the percentage depletion allowance and 
expenditures for r~search [335]. The depletion allowance accounted for about $3 billion 
of government subsidy for the period of 1954 to 1976 [336]. Research on improved 
methods of mining has resulted in about $1.4 billion in federal subsidies [337]. 

The cost of this incentive is the lowest for the five major energy technologies, with 
expenditures totaling about $6.8 billion, only 5% of total energy outlays [338]. More 
important than reducing or eliminating financial incentives to coal is avoidance of 
further incentives. The Power Plant and Industrial Fuel Use Act extends further 
monetary incentives to the coal industry [339]. This will certainly affect the commer
cialization of solar energy technologies. 

3.1.5 Financial Incentives to the Hydroenergy Industry 

The Federal Government has been responsible for building and regulating hydroelectric 
plants which produce 47% of hydroelectric generation [340]. In those facilities, the 
government "has acted as a market entity at each step of the production-consumption 
cycle, from ownership of the primary facilities of production through delivery to the 
consumer. Therefore, 100% of the incentives used to stimulate hydroenergy production 
would be categorized as market activity" [341]. As a result, the incentives must be 
artifically separated by estimating rate of return on investment or making comparisons 
with private industries [342]. These calculations have derived estimates of $17.5 billion 
and $9.2 billion as the value of federal incentives [343]. This would give hydroenergy 
about 10% of total energy outlays [3441. 

3.1.6 Financial Incentives to the Nuclear Energy Industry 

The Federal Government has also been pervasively involved in developing nuclear 
energy [345]. Nuclear plants are responsible for about 9% of generated electric 
power [346]. 

Over 70% of the government cost for this incentive has gone to fund research and 
development. This figure has been estimated at $13.2 billion between 1950 and 1976 
[347]. Most of these research and development projects have been directed toward 
determining the potential for nuclear power [348]. The majority of the remaining costs 
have been subsidies for enrichment plants ($1. 7 billion) and regulatory activities ($1.2 
billion) [349]. 

It is impossible to compute the total costs of incentives that have been extended to the 
nuclear energy industry, because a number of federal uranium policies and the liability 
insurance provided to the industry are not quantifiable [350]. The Price-Anderson Act of 
1957 was enacted to insure the industry against the risks associated with nuclear energy 
production [351]. This cost could be quite high because of the risk involved, which would 
determine the value of the insurance premium in the private sector. 

ThP. quantifiable costs to the government for the nuclear energy industry are estimated 
to be between $15.3 billion and $17.1 billion, or about 13% of total energy outlays [352]. 
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3.1. 7 Summary 

Government policies directed toward increasing the energy market share of the five 
energy sources discussed in this section, will have an indirect effect on the energy 
market share of solar energy. If solar energy is a desirable energy source, it should be 
given a larger share of the energy market. One means to accomplish this is by elimi
nating or reducing the governmental incentives currently being extended to less desirable 
forms of energy. 

3.2 GOVERNMENT AC'IlONS TO ENSURE OPERATION OF SOLAR ENERGY 
EQUIPMENT 

Two risks that lenders and purchasers identify with solar energy facilities are workability 
and system life. Poorly constructed or improperly installed systems could give the entire 
industry a bad reput.Rtion and slow the commercialization of solar energy [35:l]. 

The optimal way to overcome the problem in manufacturer or dealer warranties is to 
allocate the risk of failure or underperformance before sale. Generally these warranties 
are not being offered because of the experimental and particularized nature of iolar 
euergy systems where performance may depend on location, position, shape of the 
building, and other characteristics that are unique to each structure [354]. 

The most important consideration that lenders have in deciding whether or not to provide 
capital to a borrower is the risk of not having the borrowed funds returned. Risk 
determines interest rates, and whether a loan will be provided at all to someone seeking 
a loan [355]. 

Consumers (including homeowners, business owners, and builders) are also conscious of 
risk. The lack of guarantees on performance of a solar energy facility will result in the 
consumer imputing a high risk cost with the price of the facility. More consumers will 
buy solar energy facilities if risk costs are reduced. 

The government will be offering an indirect financial incentive if it can reduce these risk 
costs, by standards for construction and operation of solar energy facilities or govern
mental requirements for manufacturers and builders to warrant the performance of the 
installed facilities. There seems to be little question that the government could require 
either of these approaches if public health, silfety, and welfare demanded it. Standards 
t"or cuustructlon and operation are more practical, because the experimental nature of 
solar energy systems make perfol'ma.nce prediction for all situations almost impossible. 
Performance warranties may also be of little value because the solar energy industry 
contains a larg-e number of small firms with few economic resources tu back the 
warranties, even if they were required [356]. 

The Department of Housing and Urban Development has a set of standards that must be 
followed for its solar energy building program [357]. These standards could be improved 
and design manuals could be prepared for a number of building types in each category of 
solar energy technology. 

An effective standards program would probably generate lender and consumer confidence 
in reliability and performance of solar energy systems, decrease the likelihood of 
disreputable manufacturers, and allow consumers to specify their solar energy sys
tems [358]. 
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3.3 GOVERNMENT SPONSORED EDUCATION, RESEARCH, AND DEVELOPMENT 
PROGRAMS 

Ignorance of the advantages and reliability of solar energy technologies is one reason 
that lenders place high risk values on financing solar energy facilities, and why some 
consumers do not purchase solar energy systems [359]. Lenders and consumers often lack 
technical information on the operation and reliability of solar energy facilities [360]. 
Because lenders do not consider the full value of a solar energy system in solar lending 
policy, consumers are forced to make higher down payments [361]. Consumers who 
cannot make the large down payment will be precluded from buying a solar energy 
facility. The government could eliminate some of these risks by providing for a practical 
technical solar energy education program [362]. 

For example, lenders and consumers are often unaware of the importance of life cycle 
costing when determining the economic feasibility of solar energy systems. Life cycle 
costing is an estimation of the total costs of solar and conventional energy systems over 
the lives of the systems, discounted back to the present. The system that has the lowest 
discounted cost is the true lowest cost investment [363]. The two most important cost 
considerations are initial costs and costs of operation. Usually the initial costs of solar 
energy facilities, especially active systems, far outweigh the initial costs of conventional 
energy systems [364]. On the other hand, operating costs of conventional energy systems 
are greater than solar energy systems because conventional systems use larger amounts 
of high-priced fuels [365]. This can be a difficult calculation because of the mathematics 
involved and the unpredictability of future events and prices [366]. As a result, most 
consumers and lenders base their decisions on less accurate cost comparisons, such as 
initial cost comparisons. The government could provide information on life cycle costing 
to lenders and consumers to improve the quality of their decisions on energy facilities. 
This program should include information and ways to compute life cycle costs, as well as 
the advantages of life cycle costing [367]. The Federal Government has awarded some 
construction contracts on the basis of life cycle costing [368], and may require use of life 
cycle cost analysis for government buildings in the National ·Energy Act [369]. Some 
states use life cycle costing for government buildings, and a few states require use of life 
cyole ooiting whP.n P.valuating bids for government purchases [370]. 

Lenders and consumers may not be aware of the loan incentives available to help finance 
the construction of solar energy facilities [371]. The government could include this 
information in an education program. 

A government education program could be administered by existing agencies, including 
federal and state energy related agencies [372]. Costs of the program would probably be 
low since no subsidies would be involved [373]. 

Where solar energy technologies are sufficiently underdeveloped to justify apprehension 
by lenders and consumers, research and development operations can be conducted and the 
resulting information disseminated. 

3.4 GOVERNMENT DEMONSTRATION AND PROCUREMENT PROGRAMS 

In a government demonstration program, the government encourages the display of solar 
energy systems by sharing part of the costs of installing the system in private struc
tures. In a procurement program, which is similar in effect, the display systems are 
installed in government buildings [374]. "Highly visible, widely publicized demonstrHlion 
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projects can be used both to establish the technical and economic feasibility of solar 
systems in specific applications, and as public showcases which enable potential con
sumers to see what a solar system is like and how it operates without taking any personal 
risk" [375]. If the consumers participating in the program are satisfied with their solar 
energy facilities or if consumers who view government solar energy facilities are 
satisfied with those facilities, they may use the systems in subsequent building projects 
or influence the energy choices of other consumers. Another advantage of these 
programs is that they stimulate growth in the solar energy industry, since systems will be 
sold for demonstration and procurement purposes [376]. 

There seem to be no major legal barriers to carrying out demonstration or procurement 
programs. The Federal Government is currently conducting an extensive demonstration 
program through the Department of Housing and Urban Development [377]. The National 
Energy Conservation Policy AC!t provides for $100 million for a solar energy procurement 
program [378]. The procurement program requires the use of life cycle costing in its 
decision-making process to promote the use of life cyclP. costing [379]. An additional $98 
million has been approved by the conference committee for procurement of photovoltaic 
systems [380]. 

Demonstration and procurement programs to display and test solar energy facilities act 
as indirect financial incentives by reducing risk costs that consumers and lenders 
associate with the solar energy industry, and by stimulating growth in the industry. 

3.5 GOVERNMENT FINANCIAL INCENTIVES AS DISINCENTIVES 

Legislative consideration of financial incentives to the solar energy industry can act as a 
disincentive to the commercialization of solar energy technologies because of the lag 
time between proposal of a financiAl incentive and its enactment. 

The slow pace of legislative consideration may impede growth of the solar energy 
industry "by making people who might oth~:>rwis~ buy a solar energy devh::e walt for 
enactment of some kind of incentive" [381]. Many solar company executives attributed 
diminished sales to the potential tax incentives in the National Energy Act considered in 
Congress. 

Our governmental system of checks and balances .protects against arbitrary decision 
making. The obvious disadvantage is the long time period required to comply with the 
checks and balances [382l. An appropriate solution would be to reduce the bill consider
ation period as much as possible by giving solar energy bills high priority in the deci:sion
making process, and to appeal to policy makers t<;> refrain from using delaying tactics for 
political reasons extraneous to the energy bill. 
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SECTION 4.0 

CONCLUSIONS 

The United States is being forced to seek out alternate sources of energy to replace 
diminished conventional sources. Solar energy has a number of characteristics that make 
it a desirable replacement. 

A financial incentives program is required to reduce the difficulties of commercial
ization that confront new technologies. Many incentives can contribute to this goal 
without confronting unique legal or institutional impediments which cannot be remedied 
by preventive legislation. · 
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